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(2) $$m¥ 1 1-2 6965 7 

2 



o. o i o-3fis% <5/y^7*») , 

(B)» 0. 00 10-1. QMM. te<kV 

(O ?k 

c»*3S2] Mian— ?4Zs#m\*s (a) ^y#gi 

^cj:£, ^y3>T^3+^FteJ:iy e *©*0*»»% 

<ap^*D*^<B«J*^tf) ©<i>ft < i ^>UW 1 o % 
fe<fctf (B) M* % r (B) m» («5E) / (A) JSS» 

(M%) J #0. 0 1 OJBLh{cftS<fc5«:dW"rSfB3« 

(A) ->y n>r;vn+^F*j<tD f -e©M*^)g«5 (SP^fln*^^*^) cd 

o. oio-o. 6*«% (fy*&ff) , 

(B) g? 0. 0 10-1. OSffiE, fcitf 



0-1 011%, 

io 3 ] SaiHn a > ^}Rtt. Mia ( B ) Wte 

xx} (O [ <b) )m mm x co se» 

(*fi%)]^0. 0 02 0«±fc&£<fc5fc:^*"r* 
• fll^l 1 * fete 2 m^tm<Dzy y «I» n Wgg 

[»*a4 ] Mia ^-7* ^ > 



(O * 



F * t;u n -^ccS*? * £ 1 — 4 <D^Tti& 

Cff^3¥6] SulB (A) ^©i/yn>7;l/3^>F 
*C**K S5IB (B) ^^»r*4SWc3il-5©^ 

ma* i scciBtto^ y ^jks^^m^t 

[fl»3jB17 ] IW2 (A) mft<D&k3 011%^ M 



0-2 



30 



i - 6 ezHvrtifr i ^ocfats©-> y *$km%m®}& 

Clt*3Bl 0] MfBn-TW >y»B0- 3<DpH£ 

sts nas i -9 coc^ti^ i ii^iBts©^ y 
«oii*«a*fctt i 5 o xaaT<Da^i^r 



[»*3H1 2] «fE3-f-f>m fylB^flJU/c 
I*J 5 - 3 0 0 n mOfaSgf^tCft 5 i 5 (C, fafBS 

^1-12 (D^ftfrlCtffiSDis y ^SIMWdO 

[it ^ts i 4 ] 1-13 i memm 

C»«3B 1 5 ] ff*3B 1-13 cD^m^ 1 ^l^fBtE 
©*ffi{C<fc ot»6h4SI©J|«¥^S (Ra) - 
0 . 1 0 n m«±, 0 . 5 n mt(Tr^^+^^fS 3 
(Rz) =1. OnmfcLL, 5. 0nm«TO^ l J^ 
B 



a 



«*»6<t0. *©^©Slffi*SJrffi¥*3ffi3 (Ra) = 
0 . 1 0 n mJ^ _h. 0 . 5 n mJWTr^o+iJpi^ffl 5 
40 (Rz) =1. 0 n mCLh, 5. 0 n mJWTOfflS^W 

1 7 ] it Mm 1 ~ 1 3 ot>-rn^ 1 m^w. 



(3) 



c it 2 i j ffiim*mmmmim « . 7*3* 

s^ugfc J; 0*7 ji/ * a r ;i> * £:5HH*3 test? * # 

t?) ©4>&< <t &t,>-r*-i#> 1 r>^tsm^2 osis© 
[ 2 3 ] buiss**j <fc wsMmmmmimM 

(a) 



10 



#BS¥ 1 1 -2 69 657 
4 

£fff#Jii 7fBts©«fiS&Mi!&sms£S^Ts:Sr8c. 
©4>&< t &t,>-rft*> 1 •o^tft»^as2 4tets©« 

[1**126] 7~2 5©t,>-m#>Ulfc:IE 

tg©#£tt J: o & fe&Bffittfitttaft A. 
[Itt*12 7 ] 19*31 17-25 ©(,vTfta> 1 iICtfE 

*©lfiM©^ffi^»{fi¥l&ffl5 (R a ) = 0 . 1 0 n m 
ULt. 0 . 5 n mfetT-C^o+ j&TOas (Rz) = 
1. OnmtLh. 5. 0nm«T©ffl3**rr*«ttte 

[I»*J12 8] 



* 



(B) 

(O 7k 

(D) t;U3-;u 
* 6 ft -5 -> *!RlgtSgWB?giH^^. 
[|&9i©i¥*B&iasi!] 
Co o o l ] 

^ »«Hffiiifiiiusti, *©s' »; #«ro±k 
itiftaih&ocH-fs. 

[0 00 2] 

[fi£*©gtfl5] ^7^^-©fl6©SW©*ffi(c«tlttSM 

[000 3] C©»jb«TF««l*RWS*jSi Ltlt 
(#^¥4 -2078 1^ #P3^2 - 3 

1 1 332-^) , 2uuzs?>&}m*mmt l cm>Ltt 

M^lffit^^S (»i¥5 - 8 6 3 5 3^, 
14312 5 2 55 3 6-^ (W5-2 38 7 8 1 
^) ) % CVDffi, lfffif^6titl^ 9 
[0004] 



o.oi 0^311% (s^u^ftfit) , 
o. ooio-i. omm. 

0— 1 OM 



30 



40 



50 



tufimmv. ffimmz&fs? zi&tc ioo-2oo-c 

SK(DftlJft*?f 5* (b?IB^&¥4 -20 78 1^ fu 
f B*?B¥ 2 - 3 1 1 3 3 2#, - 2 3 8 7 

8i^), £>&ms, mm&'&^vte^m&tfC&mmm 
<Dtm (±nmm^5 -86353^) 

fc. 

[0005] »BBrF»«*««sri*tt (tufa 

«ffi!¥2 - 3 1 1 3 3 2-^. fJIBB*1#fF^2 5 2 5 5 

3 6#) cc*$c»r«, »ja^*-r*©*^c»Tifij»a 

0 0-60 0 °Cgg"C (D^^^pJ^r * oft:. 56 
r ;<3Dfi£ffc4E5±'rS/c^« % 1 0 0 n mVL±<Dm&<D 

[0 006] £/c. fF7^na^7>^'-7ato 

5 5 36-sf) -c«. tsr^y^raiwien^fe© 



[ooo7] *m}&±iz<D®&mfc<Dmm&zmfri> 

[000 8] 



(4) ftmW- 1 1 -2 69 65 7 

6 

oc r ;u n ^ isjvm* m-r & ^ y # si® teas 
«ffittwiiBS* & ^^^?v ^ > *s&firr s cite 
[ooo9]-r&b%#»iB, ^y3>r;^^> f 



0.010 

(b> m 

(O * 

■rs^agr**. ftte, (A) jt^J/Ja^at 

m&*tst*m&ui (a) A^sax»«Q^tHrcft 

[0 0 1 0] #»giCC*5<,>T\ ±IB3-^-/>^}R{CM 
W^i a^TJPn*^ FttWclEST£fe®-CttttC> 

^>CDfi£frC*oT, 5 «T© 

[0 0 1 1 ] ±E3-f"^>y«Cc^*i«l«lOWK 
SL£#»e>, Uft. #5®, BSK, Sm. 4*lt YWto* 

(-Si -OR) + (H.O) — (-Si 



11% (^y^aw) , 

0. 0010-1. om fcAtf 
0-1 011% 

[00 12] *Jti*3-f-f >^KCCffll»ST^3- 
tf, ;k x#y— ;k 2- 

[0-0 13] J/lla^a^F, R fcckO^Jc (ft 

nrc. sc ( i ) «c^t-*n*»»Rj^frfc>n*. afca 

Hfcll 



30 



[0 0 14] »I*^»J5lSOfc^^^-^S (- 

Si-OH) B±#, * (2) «cSW<t5«:tt*»^S 
fcLXZ/U*V>&& (-Si-O-Si-) *&J8ft ★ 

. (-S1-OH) + (-Si-OH) - 

[00 15] ^ya>T;l/3^^F, wt* fecfcO**^^ 

(l)©<fc5K:. ^>'j a>r;l/a+v/ FW>a+VS 

Zsvs-frm (-Si-OH) I5J±*V jjb=i— f-* > 
^**T±E* ( 2 ) CCtjVTJ: 5 fcRrtSteJEeSr-r * 

vy n>r^^^V FtO«a*jJ:iy*^Jt3&sffili 

«^±ksc ( i ) ©Ejfcwec , *s^wk:±ib^: 50 



OH) + (ROH) 
Mb2] 



CD 



(-Si-O-Si-) + (H,0) (2) 

(2) a>S(6«>|aco*<tt*. *fc, ^©IWtttf 
pHro-^3<o«SH«:*Si#«±IBSC ( 1 ) CDKJStt 
■.a^fCjBC43W. ±B* (2) CDJKjS^COit^o 
[0016] *^HJ^fcl^r % ^ > ^cpcr>^ y 

IBS; ( 1 ) % SC (2 ) cDSJS^rlic ir^D+D->8§ 



7 

b*»u fe <t cf 2 o 

[0017] ##HI|K:*sC>T\ _LfS:3-7M >^£f<D 

&&M£<Pigg*o. ooio-i. o^te&ocifc: 

<£9, 3-fw>^ffi©pH#0^3<fc&!5. fSfcpH 
^2©<fc*CC, ±153; ( 1 ) (Om^XOTJ^^rtyJim 
<Dm?kftMJxfc, fcJ:yLhf25£ (2) ©M*S®l^J5l£# 

[ooi8] mmt bxmiM'rzmtes *#^rM© 

*»S©««8©»*ffiffl"rSi*«, 2 3. 1%« 

SWLfctt^KSJIt^iLrSSJDTSiatCctt. CCD 

l^Si^ntt, x^^-;U^^©K(D?«Jff«0. 15 
M*% (0. 511%£D0. 3{§) «*B(i«t 

[0019] *fc v a — f-Y>^4 I C0^ 1 J^>T;t'r3 

^©pHififtot, JJBSC (1) <D£S0<DT;un* 
^»Z>flI*»)BRl6. fejrcxa (2) <DJ»*ffi^Kl£ 

Wo 3 - f ^ > c otc < <tt£©t?# 



(5) ftigsp 1 1-2 6 9 657 

8 

n-ifttt (2 oMft^om^tt^^tf) commit, 
*«ci^uro. o i o-3ii%^o, »sui»as 
H». o. oio-o. 6mg%r&£ 0 
[0 020 ] s/c, n— >y*tf©^ya>r^=i 

*S/ Fte J: (»»ai*»*«J*dtf ) 
\i\ m&mm*. 3-^-r>y*B, (A) V'J^» 

cc<ts, ^y3>T^3+>>Ffcic/-ecDjn7K^f5 

io (»#Jn*#J»ft*£t*> *jJ:CJf (B) K« % r (B) 

m& («e> / (a) j 3^0. oioti 

[0 0 2 1 ] n-^-f >^**(C^«<D*3&s?WE*r4 

20 Ktt0^1011%r*?), 0-2M%t?»4C4» 
[00 2 2 ] C©<fc55C3-f >#^*©*<Di*K 

IBtiffifJIoT. JfcJESC (1) <DJSW<DTJVx*is)m 
<DM*ftMJxJ&, *5<fcCJ« (2) ©JW*iB^Jgj£^* 

^ > y**<D*<D«ft»*a*B 0 . 1 SS%«± i & 

So 

[0023] */c v a-?-/ > ^**©i«ija^iiEe* 

(B) &*5<fctf (C) [ (B) J5£» («^) x 

(C) fiS» ] *50. 0 0 2 0J£t±fcfr5<fc5 

©BBwatoas* o . o o 3as*«r*©«a3w^n 

oTBttl«CD«a^iL«0. 0 0 1 0mj£<D^-7-J 

so ij&sjsFauc*. 



(6) 

9 

[0 02 4] 5/Vn>7^3+V K*5<fcC*&£r_hfe<D£! 

j^^b'^mTk^m^^L. *o t mibs: (2) 

[002 5] ±fHn-fw >^?£#SW£^fr3ft£ io 

ilJ3nri^c^*^J^te<J:CXBbKai^JSJS (±152 
{cgCot^o^>^ (--Si-O-Si--) 

[0 02 6] J: 5 bCt&ftffiOx-T- j > 

[0027] ^ etc, ^H^ctntf, tuia^-T*^> 
e> y ^KJtffiK: ttr ^ a * ^ S tiTcca 

tt^y*«*j^Ji6T*«:« % «*«^uyfc^y*ffli*a . 

»5 0 0^60 0*Crftfl»-r«ifiW*J*4. 
[0028] #IH8rB:* JbEa-f'-/ >tfWL*mti*L 
fcfefc* SST, Sfcttl 5 0T;«T£>SftT\ 3 0# 

S/y*«#jafc3*iS. 6 h _bf 3Stt«JR« 1 5 0 m C&L± 

&c^rcfc<, 2/y*«<o±ccttws-tts«i6tgw<z> 
tt» tt * ft ± 3 1« c 4 # r * & < & a . 

[0 02 9] ±se©^y *R*ffi«:r^=i**x;l/S36Sg| 50 



1 1-269657 

10 

vm?£ 5 K#f£93 te J: s f y #^ffi<7>#W*?S&JS4 

JU-y^tt-C2/y*Ii*JBJ5SLr, ■©IBttfbOfcdMC 5 
0 0-6 0 0 e C«l/c^(C(t fltifrfc^MA® 

&*<z>«. Jl^©«r«>s/y*jBi*ffi«:ttT^3*^» 

[0 03 0 ] «ffi{c*Ka*»rSt/ y *JR*TH6K4 

*j«T ^ci iasoris. 
[0031] *»wfc*$iir y ^/jBsafficcttT^ 

«*<D7k^TtSRaffi«:»»-rSC i3^|»±3n*4 
(*KS^/c«M*^»U/cWffiS) 4<E>Sl»c J: 0 . 
[0 03 2 ] BMfc^OT*. */^**-fe9 5 v 

* a a*, cc <fc o r r ^ a * isfrmm&ir a *s y 

««BfM*^KaHfcf*»3#4C 4*5^*4. CCD 

^y^TJfiM«iSS«:as»3tiSi, ^ffuri^cT^ 

4<Dr, *©±«ct«3-a*««ffl«*5SH«:«»3-& 
ct^<bT4<t^Cc«, ^y/7T*6J8*^a>l 5 0 - C*jB 

[0033] sfc, $^«$n/^> y ^M««ec7) 
mtixi>& 0 rttfefe, ^y*K*><tc«8itBfflH©«H 

ta»«^i»H3 (Ra) =0. 5nm«T* 1 
0 — 0. 5nm, r*o+jS¥**H3 (Rz) =5. 0 
nmHT, ««C 1 . 0-5. 0 n m, - <Dffl3*WT*. 
COglB^RafciOTzft (A F 

M) rj-n^xii (=») aa^n-^a 



St TSP I 3 7 0 0 J % *>*U-rC- ; 3>K TS 
I -DF2 0 J ) £/Bl>T, "^TU^l^n^J I s 
B 0 6 0 1 «r=^7C«:ffi5BOfc^ffira9S-rSCi^ 
~C*£ 0 CCDii^, 5CPW)afJSffia» 1 Mmx l /im (D 
jE*^r*0, 5 1 2 X2 56,^ X+t> 

3ft 1. 02Hz, DFM (IfJ & l ) v &zi2s& & b*: 

-F) «cr*njgtt*a»eu 0-^x7 -/^*-«cj: 

ffiffiS R a J: R z tt^fWl/Co 

[0034] ^sio±(caa ofc« 

-?m&<D-r>u^ ¥m&<Dmnttuv xm<D±i<cwa.b 

to ) SM2 0 jS©M^#©0r »JSE * (c «i— «c 

©ff«E*<fc^yn>T;b=i*^F (Ja*»JB«j*d 
to) ©«a©^ii±^^*r, arm&vyAi 

3 * £ «ttfc¥»tt £ ft £ £ Ji» $ ft 

[0035] -eft^ur. *»9!«:*ji^rfflcvS2/y 

><D <£ 5 ft * P P 5/ y fc^ft***3Rjffl(t(C* 

t>titcm<D$mm^ mm** wmw-mRz (Ra> 

= 7. 9nm. +*Wfl£ (Rz) =2 9. 8nmt 
[ 0 0 3 8 1 J&Lhtt. 

y;l^r.^A. i?;l/n^^A v ?£r:=.«?A % -fey^A^f 

y n is\m-<Dmtm*mm u , bh bmftjrc Jdsa^ 

V*<DSck3 0H%3!r, aS{Jl-3 011^g 
[0 037] Cti60BKb4K09ttI»« Cft6<D^JS£> 
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[0 03 8 ] **»!<cffiS ^> y *»MHHMM>Kft 

few i 5 o wrcwaftr. 3 o»n^5»n, 

10 [0 0 3 9] 13"7s\, -fe^ 5 v ^l©<fc^^Stt 

Office «*»«©<fc 5 tt«*tt»*JaqaE^*©r, ±ib 

. ft&„ L^U 77X^^XlMOii(cj:otM 
<D*Mtc|S7KttS^ft < , T;Un-;b£ c7)Sft^iio 

/c tf> tt , n - r ^ > ^ S&&*Stf ^ffir » D * ft r IHSrt* 

0, SW*ffi*8BR*Sto#H$i4n?2 0 0 

20 -3 0 0 n mW&<D&WDmftU*mihX % «*ttfb 

[0 04 0 ] ^y^^MJ^^Bn-r-f >#m<o 
CO 04 1 ] **K(C<fcft«, *7^ v -fe^^^^X, 

*fc»«*»60T^^y*»ifr«ttffi** 

fflliirfeWffl-c*^ ±fia^y*f»BLi:(c. m« 

to) «r^L/cD. *©ffi©tjW*teCtt5CtCcJ:^ 

m*, mm. fm. mm. mmtm. soHi»jt* 

40 [0 042 ] ±IB^^^/^^^ >cr)ftI*»»Wffift» 

p^^>, t;up+^;k t^p*^, -fy^r^-h 

[0043] ma, • ©tt<D««gf4iKCD«a^ 

iUtB, #{CRBS3ftftl^, S*ttWfgS£ Lro 

so [0 044] 7 n * n 7;i/+;H4Mt 5 ^^^z ^ 



13 

?>tUX&. CF 3 (CF,) la (CH Z ) ,SiC 1 3 , 
CF 3 (CF,) „ (CH,) ,Si (C 1 ) CF 3 (C 
F.) . (CH,> ,S1C l f , CP, (CF.) . (CH,) 
, SiC 1 3 , CF 3 (CF 2 ) 7 (CH,) , SiC 1 3 . CF 
3 (CF 2 ) 6 (CH 2 ) 2 SiC 1„ CF 3 (CF 2 ) 5 (C 
H 2 ) 2 SiC 1 3 , CF 3 (CF,) « (CH 2 ) 2 SiC 
1 3 . CF 3 (CF 2 ) 3 (CH,) ,SiC 1 3 , CF 3 (C 
F 2 ) 2 (CH,) ,SiC 1 3 . CF 3 CF 2 (CH 2 ) 2 Si 
Cl 3 , CF 3 (CH,) ,SiC l 3 <D<k5%:^~yv* 
D7WIMF^Dni/7>;CF 3 (CF,) „ 
(CH 2 ) , Si (OCH 3 ) 3, CF 3 (CFJ 1B (C 
H 2 ) 2 Si (OCH3) 3. CF 3 (CF,) 9 (CH 2 ) ,S 
i (OCH 3 ) 3 , CF 3 (CF 2 ) 8 (CH 2 ) 2 Si (OC 
H 3 ) 3, CF3 (CF 2 ) 7 (CH 2 ) 2 Si (OCH3) 3, 
CF 3 (CF,) 6 (CH 2 ) 2 Si (OCH3) 3. CF 
3 (CF,) 5 (CH,) 2 Si (OCH3) 3, CF 3 <C 
F 2 ) 4 (CH,) 2 Si (OCH3) 3. CF 3 (CF,) 
3 (CH,) 2 Si (OCH 3 ) 3, CF 3 (CF,) , (C 
H 2 ) 2 Si (OCH 3 ) 3 , CF 3 CF 2 (CH,) 2 Si (O 
CH,) 3 , CF 3 (CH,) ,Si (OCH3) 3 . CF 
3 (CF,) n (CH,) 2 Si (OC,H s ) 3, CF3 (C 
F 2 ) 10 (CH,) ,Si (OC,H 5 ) 3 v CF 3 (CF,) 9 
(CH,) ,Si (OC,H 5 ) 3, CF 3 (CF,) 8 (C 
H 2 ) ,Si (OC,H s ) 3 , CF 3 (CF,) 7 (CH,) , 
Si (OC,H s ) 3, CF 3 (CF,) 6 (CH,) ,Si (O 
C,H 5 ) 3 > CF 3 (CF,) s (CH, ) 2 S i (OC 
,H 5 ) 3. CF3 (CF,) 4 (CH,) ,Si (OC 
,H S ) 3, CF 3 (CF,) 3 (CH,) ,Si (OC 
,H S ) 3, CF 3 (CF,) , (CH, ) 2 Si (OC 
,H 5 ) 3, C F 3 C F , (CH,) , Si (OC,H 5 ) 3 . C 
F 3 (CH,) ,Si (OC,Hs) 3 <D£>)t£^-yVi*u 

7;^^SMhyr;^^^>7> ; cf 3 (cf 2 ) 

„ (CH,) , Si (OCOC H3) 3. CF 3 (C F, ) 10 
(CH,) ,Si (OCOCH 3 ) 3 , CF 3 (CF,) 9 (C 
H,) ,Si (OCOCH3) 3. CF 3 (CF,) , (C 
H,) ,Si (OCOCH3) 3, CF3 (CF,) 7 (C 
H,) ,Si (OCOCH3) 3 , CF 3 (CF,) s (C 
H,) ,Si (OCOCH3) 3, CF 3 (CF,) 5 (C 
H,) ,Si (OCOCH3) 3. CF 3 (CF,) 4 (C 
H, ) ,Si (OCOCH3) 3 , CF 3 (CF,) 3 (C 
H 2 ) ,Si (OCOCH3) 3, CF 3 (CF,) , (C 
H,) ,Si (OCOCH3) 3. CFjCF, (CH,) ,Si 
(OCOCH3) 3, CF 3 (CH,) ,Si (OCOC 

H 3 ) 3 ©^^cCA-^atnTWJUMF 

;CF 3 (CF,) n (CH,),Si(NC 
O) 3, CF 3 (CF,) 10 (CH,) ,Si (NCO) 3, 
CF 3 (CF,) 9 (CH,) ,Si (NCO) 3. CF 3 (C 
F,) s (CH,) ,Si (NCO) 3, CF 3 (CF,) 
7 (CH,) ,Si (NCO) 3. CF3 (CF,) 6 (C 
H,) , Si (NCO) 3 v CF 3 (CF,) s (CH,),Si 
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(NCO.) 3. CF, (CF,) 4 (CH,) ,Si (NC 
O) 3, CF 3 (CF,) 3 (CH,) ,Si (NCO) 3 ; C 
F3 (CF,), (CH,),Si(NCO) 3 , CF3CF, 

(CH,) ,Si (NCO) 3 , CF 3 (CH,) ,Si (NC 

O) 3©<f: ^x^*-7 PtP7J^;HM h y v^> 

7^-h^7>«S«Ci^l> 0 
[0 0 4.5] tfc. 7^;l^^Mt^^^V^7 

[0 046 ] T)l>*)\sm*-£m-$~Z*)l>*f Sisals £ L 
Tte, CH, (CH,) 3,SiC 1 3. CH 3 (CH,) , 0 S 
iC I3, CH 3 (CH, ) 18 SiC 1 3* CH 3 (CH,) 16 
SiCl 3 , CH 3 (CH,) uSiC 1 3 v CH 3 (CH,) 
x,SiCl 3 . CH 3 (CH, ) 10 S iC 1 3s CH 3 (C 
H, ) 9 SiC 1 3 , CH 3 (CH,) .SiC 1 CH 3 (C 
H,) 7 SiCl 3 , CH 3 (CH,) ,SiCl 3 . CH 3 (C 
20 H,) sSiChv CH 3 (CH,) 4 SiCl 3 , CH 3 (C 
H, ) 3 SiC 1 3s CH 3 (CH,) ,SiCl 3 > CH 3 CH 
,SiCl 3 , (CH 3 CH,) ,SiCl, % (CH 3 CH,) 
3 S iC K CH 3 SiC 1 3 v (CH 3 ),SiCl,, (C 
H 3 ) 3 SiC 1 (D^^tj:T)V^JVm^^UUiy^ly ; 
CH 3 (CH,) 3oSi (OCH3) 3, CH 3 (CH,) , 0 
Si (OCH3) 3, CH 3 (CH, )* lt Si (OCH3) 3, 
CH 3 (CH,) 16 Si (OCH3) 3, CH3 (CH, ) i 4 
Si (OCH3) 3, CH3 (CH,) i,Si (OCH3) 3x 
CH 3 (CH,) 10 Si (OCH3) 3 , CH 3 (CH,) 9 S 
30 i (OCH3) 3> CH 3 (CH,) ,Si (OCH3) 3 , C 
H 3 (CH,) 7 Si (OCH3) 3. CH 3 (CH,) 6 Si 
(OCH3) 3, CH 3 (CH,) 5 Si (OCH3) 3> CH 
3 (CH,) 4 Si (OCH3) 3, CH 3 (CH,) 3 Si (O 
CH 3 ) 3s CH 3 (CH,) ,Si (OCH3) 3. CH 3 C 
H,Si (OCH,) (CH 3 CH,) , Si (OC 
H 3 ) (CH3CH,) 3 SiOCH 3 , CH 3 Si (OC 
H 3 ) 3. (CH 3 ) , Si (OCH3) (CH J ) J SiO 
CH, , CH 3 (CH,) 3oSi (OC,H s ) 3 , CH 3 (C 
H,) , 0 Si (OC,H 5 ) 3 , CH 3 (CH,) x ,Si (OC 
40 ,H 5 ) 3. CH 3 (CH,) 16 Si (OC,Hs) 3. CH 
3 (CH,) n Si (OC,H 5 ) 3, CH 3 (CH,) 12 Si 
(OC,H s ) 3. CH 3 (CH,) L Si (OC,H $ ) 3 , 
CH 3 (CH,) 9 Si (OC,H 5 ) 3 , CH 3 (CH,) ,S 
i (OC,H 5 ) 3, CH 3 (CH,) 7 Si (OC,H 5 ) 3 , 
CH 3 (CH,) 6 Si (OC,H s ) 3 , CH 3 (CH,) S S 
i (OC,H 5 ) 3v CH 3 (CH,) 4 Si (OC,H 5 ) 3 , 
CH 3 (CH,) 3 Si (OC,H 5 ) 3, CH 3 (CH,) ,S 

i (OC,H s ) 3. CH 3 CH,Si (OC,H s ) 3, (CH 
3CH,) ,Si (OC,H 5 ) (CH3CH,) 3 SiOC, 

50 H s , CH 3 Si (OC,H s ) 3. (CH 3 ) , Si (OC,H 
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,) (CH 3 ) .SiOCH, <D£*>fjiTJVdrJm^ 
mT)Vzi*i/Uz?^ ; CH, (CH,) 30 Si (OCOC 
HJ 3 . CH 3 (CHJ 20 Si (OCOCHa) 3, CH 3 

(CH 2 ) 18 Si (OCOCH3) 3, C H 3 (CHJ 1S S 
i (OCOCH3) 3. CHj (CH,) 14 Si (OCOCH 
3) 3. CH 3 (CHJ „Si (OCOCH3) 3, CH 
3 (CHJ 10 Si (OCOCH3) 3. CH 3 (CHJ ,S 
i (OCOCH3) 3, CH 3 (CHJ ,Si (OCOC 
HJ CH 3 (CHJ 7 Si (OCOCH3) 3s CHj 

(CHJ sSi (OCOCH3) 3, CH, (CHJ s Si 

(OCOCH3) 3, CH 3 (CHJ 4 Si (OCOC 
HJ 3, OH3 (CHJ 3 Si (OCOCH3) 3. CH3 

(CHJ 2 Si (OCOCH3) 3 , CH 3 CH 2 Si (OC 
OCH3) 3. (CH 3 CHJ 2 Si (OCOCH3) 2 , 

(CH 3 CHJ 3 SiOCOCH 3 , CH 3 Si (OCOC 
HJ 3 . (CHJ 2 Si (OCOCH3) (CHJ 3 

SiOCOCH 3 cD<fc^^r;i/^;i/S$Wr^n+^^ 

7>;CH 3 (CH 2 ) 30 Si (NCO) 3 , CH 3 (C 
HJ 20 Si (NCO) 3, CH 3 (CHJ 18 Si (NC 
O) 3. CH 3 (CHJ 18 Si (NCO) 3s CH 3 (CH 
2 ) 14 Si (NCO) 3. CH3 (CHJ 12 Si (NCO) 
3, CH 3 (CHJ 10 Si (NCO) 3, CH 3 (CHJ , 
Si (NCO) 3, CH 3 (CHJ 8 Si (NCO) 3v C 
H 3 (CHJ 7 Si (NCO) 3, CH 3 (CHJ 6 Si 
(NCO) 3 . CH 3 (CHJ 5 Si (NCO) 3 , CH 3 
(CHJ 4 Si (NCO) 3, CH 3 (CHJ 3 Si (NC 
O) 3, CH 3 (CHJ 2 Si (NCO) 3, CH 3 CH 2 S 
1(NCO)„ (CHjCHj 2 Si (NCO) 2 , (C 
H 3 CHJ 3 SiNCO k CH 3 Si (NCO) 3 \ (C 
HJ 2 Si (NCO).,, (CHJ 3 SiNCO <D£*>t£ 

[0047] 3 etc, ^';r;^u>^^Fi, 

v) tji^-jv] hyr^+^x n- (F'jxF 
^»y;^ot%) -o-^y.x^u>t^>F^u 

[7;Un+^ (^'J7;l'4 : U>^^) 7;l>* 

F l J^op^7> 4 n- ( h y*nnvyji/:/a tr 
M) -o-^yx^i/>t^>F^i/^>©J;^W 

>> [J h*zs (jJ<yx^u>^^v) ^abvu] h y 
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[0 04 9] cn6Mi^V^7>^7J^-;l/gi 
#V ^ > <DS^ ^ s - JVM t (DjfoT & n - jl mfc&M C 

*»^«\ T«&J^S0C7^3+v;l/S<t<»:fetCffeET 
^^7^-Wii(D*(!:SS-r^ciW^ TttfiJK 
i t ^ ^7 xd^M 5 ot, ±M*)i>J3 

UWl^ a c©J:5CC7-rt/=i*^S3&5SffiCcgil¥T 
20 M*c^fcf»S#SC£jWr€fS D 

[0050] «6gaig)®cD^^iSi > y 

[005 1 ] 

[0 05 2] [*iMl]x3?y^ (t^77^fX^ 

») 9 8. 6g(c, fh7XK^>7> (fta^yrj 

30 ->SS) 0. 4s, SS^(3 511%, HJfcfb^SS) 

[0 05 3] yc^-C, CF 3 (CFJ 7 (CHJ 2 Si 
(OCH 3 ) 3 (^^^WDf^F'j^F^^ 
m^y=J->») 1 gr£x£y-;i,g 8 gr tc 

[0054] m»htcv-ttmmm&iJvxwM o 

40 0 0 X3 0 0mm) ±CC, SS3 0%, ^fiT"C±IB-> 

vximkMifczyu-^- b&tcxmjnL. mi&x& 

ft/Co 

[0 05 5 ] CcDf^, C<Dt/ y^7M^»S 2tltc*?~rZ 

m^immttc, nmc 3 m 1 ©±iBS*«ai»j*otfMr) 
50 ^/c^, iawcc^#u^^K^aa5*SfL^*s*ra 
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[0 05 6] c<D»*tea^^«:oiir, mMftwY 

(ca-dt, ^m^mm^m) *mi>x. ^mm&2 

M(SPI 3 70 0, -fe^ra-*^ (**) fi) 

t, if-/ ^ y ^ #n>#^ h^e^ Ffcr, StM^t^SJ 

at, &«IMUftn («f3K«^«) fcf&fc4JR5tf 
»r. MO. 3 k g / c m 1 (DgsttXtBtfrm^SfiZ 3 

ooo@ffiwi8&3i2\ -e<oaccgsMft*«isiyyfc. * 
tcMikfrMimcDis y *mmm<Dmkft & . ^%<otc$> 

[oo57] ^tcmmmmmo^mAammm^mxmm 
3 ok, m*mm&<D$mimmzi osg, mmmm 

Ra = 0. 4nm, R z - 2. 9nmt*D, WMdOM 
&<DJR^ffi©ffi3tt\ Ra = 0. 3nm, Rz = 2. 8 

0. 7nm, Rz = 8. Onm^^fc 

[0058] [mmm2] mmmix<D^v^mmmm 

ts?> (MmitiSM) ttcRpitc&mx, mmmi tmm 
tcbxm&fmtfvxzwt. isvxmimm&ffij&z 
mite; isvxmomfr. &mmm&, atmas^at 
2 0c^n-eti^f o «2cc^-tj: j >{c, m^mfm<o 

>y*JRO^ffiffl3«, Ra=0. 3nm, Rz=2. 
8nnTC£>D, »7K&fflaoJR«®©ffl3 Ra = 
0. 3nm, R z = 2 . 7nmtAofc. 
[00 5 9] [MkNS] ^ys&iMBB*^***^^ 

10 8ff, f i^0gM^K9 5g^^L/c e f y 
#R©*EHffl3W\ Ra = 0. 4nm, Rz = 3. On 
m^!), »*^«©j^ffi<Dffi3tt k Ra = 0. 4 
nm, Rz = 2. 9nm~C&ofc 0 

[0060] [*ffiM4] x^y^;l/64. 8gr&c, T 
•fe^UTiz h>9. 8g, Ti^^A-h'j-sec 
-r/h^F (BMMfcWK) 2 5. 4ff**»U BMfc 

[0 06 1 ] ±fBT;U5^J^4M0. 12g 4 fh^x 
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8. 5s£zHi^UT, y'J^l®Iii U/c Q CCr>-> 
y ^^IMIS«?:S 1 CC^To 
[00 6 2] 1 <?» y *&S»«:f^iLT±8B^ "J 

<fc ^ {c , a*»M^ffir<D^ y « 

3 IE ®7K^Sf*<DS»3®M^«l 0 6S X ^JgfSlfc 
f£©8*WSttl 0 4R4SUfc 9 ->y*JR©«ffifflS 
10 Ra = 0. 4nm, Rz = 3. 3nmT^l ®tK 
^«©«t*ffi<DfflStt* Ra = 0. 4nm, Rz = 
3. 0nm?*-5/c o 

[0 063] [mmmsi x^y^78. 6g*C, T 
•fe^;l/TH2 h>4. 1 gr, ^;l/r3^^?A-^ F^-n - 
:/h*fF (BBJfcffc^M) 17. 4e*jg»U K*t$? 
*#r 5 mM%<Ot»V n - r 

[0 064] ±K^3^rJKft*0. 12g, :rh7 
xh*^>^>0. 3 3 g, i&mMl gix^ywl/9 

8. 5 gr^s^ur^y^MMSSEiUfco c<D^y 

20 ^IIM®$0ffl^^^ l ^c^-To 

[006 5] ^jfeM i <d-> y *mmmtctt?Lx±mz>' 
2 Ksvr J: ^ cc , si*»m*Su © y ^^j^^® <Dmm 

f*i$fI<DS&fcft » 1 0 3 L > y ^McD^ffiffi 

Ra = 0. 4nm, Rz = 3, 4nmt*>^ ffi 
*^S^OJg*ffiCD3H3«, Ra = 0. 4nm, Rz = 
30 3. 2nmt*^c, 

[0 066] [^096-9] x^y-;l/ {+ft^4<r 

fejro^K (3 5it%, nmittm) ^3tc^r 

[0 06 7] mrnm i cd>> y xm$mmictt?ix±MZis 
v*mmmm*tim?*>yLmz\ mmmi tmm^bx 

&mtmn. mmR^m^m2( ( c^ti^timT 0 

40 [0 06 8] [^SfiW 10-13] H%0V 1 rcD^TK^ 
fflSEtDiB^fCffll^CF, (CF 2 ) 7 (CHJ 2 Si (O 
CH,) 3 (^f^^Wnf^HM Ft^7 

>, («) ») ^cft^T, mmmi ox 

«CF 3 (CF,) s (CH a ) 2 Si (OCH,) 3 (h'if 
> (#) Si) S:, WtWl ltttCF, (CF,) 3 (C 
>, (m St) ^, H^^dl 2X\*CFk (C 

H a ) 2 si (och 3 ) 3 ( h y^WD^otA h yy 
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3 (CH 2 ) 2 Si (OCH 3 ) 3 ( b y^M-n^ufcVi/b 

[0 0 69] [HtKMl 4-1 8] IH8«ir<D»*«i 

mmcom^cm^tcc f , (cf,) 7 (ch,) 2 si (o 

CH 3 ) 3 (^7'^f^7;^nfv;i/hyy 10 

[0070] cn^©s*w^ffigifi5i^7xtco 
fc, jrafiHRfiss («f*s^H) cciatr*KO«w 
oasi3Bis**^5K:^-r 0 ^5{c^-r<fc5fc, awc«m 

*^<fc® 0. 22 — 0. 2 5T'&D V HJS 

[0 0 7 1 ] 1 9 ] M&tffl 1 TO»*«USR© 

I^^/cCF 3 (CF 2 ) 7 (CH 2 ) 2 Si (OC. 

$t*9 0%, #iF«46 0-5 90, x^U>^ 

[ o o 7 2 ] ±nmmwm<DmMmz. 3 8 are*-* 

KBU *(D±R:ieS5mm*}8*a#, *^^S*tfe 40 
JiaK»»<D»ftMltt3.8fl["C*0, BiSKi^cD 

[0 07 3] [ifctSflll ] (i*#<5r-tTX2 
81) 9 9s&C, fF7Xh^»7> (fMV»j3-> 
S3) 0. 05g, iSffl(3 5tl%, WJMfcWR) 1 
s&S#0tt#6SSJDU ^ V #*B&S»*»fc. CCD 50 
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*>y *Kffiaffl[oajSE*^ i fc5vr„ 

[0074] HSfctfd l y ^/iMliw: f^Xt _Lf E is 

^-r <fc 5 cc , »^bs»w9cd^ y ^mmmcom&n « 2 
9K. a*«aia©«3««ftwi»i 0 5 a, e^tsi^g 

t5Ci*Jfc*S, *fc^y^7Bla>^ffilIS«. Ra = 
0. 5nm, Rz = 6. 2 n mti 0 % J8**Bffi£<Djg 
^ffiCDffl^^, Ra = 0. 5nm, Rz = 6. Onmr 
$>o/t Q ^y*JR*j<fcCffl|*H(C>Rz3W<!:fe(C5. On 

[0 075] [Jt«W2] (1~t)~?4T>\>7 
W 95g^ 7* h7xF^»7> (fttBS'yra — > 
S) 4g, (3 511%, WJltffc*») 1 s£JS 

[0076] %s&fti i y *mm&mcR^x±.mis 

&mtm?i. *ms**«2K*ft*ti*vr. *2*c 

5fi, m*mm<ommmkfi\zi 1 ok, 

©sMft « 8 o a*** b , wmumr&vmTmmtmy 

?2>C£&t>frZ> 9 *fct/y*R©^fflffiS«, Ra- 
0, 9nm, Rz = 8. 8nm^9, Wi<%m&<Dm 
mM<DU2te. Ra-0. 8nm, Rz = 9. Onmt 

ti^no. 5nm*J<kU5. OnmWrfc^ 

[0 07 7] [it«?(3}x*y-;Mt*7-ffX^ 
«> 9 9. lff^c v rh7Xh^^>7> (fi^ya 
-vr«) 0. 4g, 0. \%mmm.Q. 5gr*»»Utt 

[0078] ^Jfe^I 1 (Dv' y ^;K*fta?KK:ft*r±IB^ 

y*j«!MiR*flWB"r*aw*, *^wiii5i«^or 

&mmmft. *mtts<(*«2«c*ti*tisvr. *2«: 
swji^k:, »*^*«©^y**i«ffl©sai*fl«2 
4 K; a?j<Ma«cDSifflSM««i i oa v mfwaR^ 

TSC Sfc^>y*B!©SaBfflS«, Ra = 
0. 8nm, Rz=ll. 0nmt*0, S*jaiao 
JRSM©fflS», Ra = 0. 8nm, Rz=10. 5n 

n&Ra = 0. 5 nm, Rz = 5. 0nml:fix.tfc 
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[0 079] [Jt8Hflf4] J^ZS-Jl 
ig) 89. 6g{C, f h7XF^»7> (Sii/y^ 
->ig) 0. 4g ( figi&K (3 511%, !B3K{fc¥tg) 

20 gzmnisK&zmmis. isvxmummzmc 
[0080] nasw i (Dis ';^ja^fflMtcf^x.r±iB-> 

2 tc^-r cfc st % a^KSfak^trfflr©^ y *mmm<Dtmn 

tfja&ftfco ^y^7R(D^ffiffl3», Ra = 0. 7n 
nu R z = 9 . 8 n m, »*®aa©«affi<DfflS«,. 
Ra = 0. 7nm, Rz = 8. 9nm"C^D, l^tife 
Ra = 0. 5nm, Rz = 5. Onm^aitfe^ 

[0 0 8 1 ] LOMms] x*#s-j\, (^#5-f 20 
W 2 9. 6gCC, 7^ f>^:c h=^>5^> (fftBS/yn 
->SS) 0. 4gr, aSy5ry^M(101i%, 

'a»*f#ftic c <z» y i k^t. 

[0 0 8 2] wmm i y **WHi*cc«itr JJB2^ 

2 cc ^-r <t 5 *c , m&t?mim<D ^ y # j«« mos*^ 

«3 0ft, «*MS«CD^SBSM^« 1 0 8fc WKH 30 

^I6^/c fl ^y#B<DSffiPH3«\ Ra = 0. 7n 
nu Rz-8. 8nm, S*&ffi«CDJ8«B<Dta3tt k 
Ra = 0. 7nm % Rz = 7. Snm^CabD, 
Ra = 0. 5 nnu Rz = 5. 0 nm^Ix.tfcl H 

[008 3] [it$$M6] x^/-;l/ {j~f3'?4"r7,t? 
m 8 6. 2 5 g'(C, f h7Xh+^7> (fiSV l J 

0. 4g, igf6&(3 5fifi%, mJMtfr 40 
® ^eJC, #12. 3 5ff*ra*U&#&»*D 

u ^ y /7«teffi«*»yt. c<D^y#j«&ffi«<D*B/a 
*s i sc^-r. 

[0 08 4] *SS09 1 <d-> y #Bt^iKK:tt*-c±SB^' 

mao»ji*ft»8 6Ee*^u *«wn»©«*ftft3&« so 
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3^B6tife. ^yifrflScD^ffifflSB:. Ra = 0. 6n 
nu Rz = 9. 8nm, S*&ffi«©]K«ffi©ffl 3 W\ 
Ra = 0. 7nm. Rz=10. 8nm^l t^Ttx 
feRa = 0. 5nm, R z = 5 . 0 n m£r@x.T:fo^ 

[008 5 ] [Jt«M7] i^^-^ (j-X^J^XZ 

SS) 96gfci, j.^;i/^/y^r-h (^P^«^S^5) <d 

J»7k^*«J (¥^14 0 8. 5, THAS-1 
0j , rubra- S/'J*»10M%) 4g£S 

(300X300 mn) ±{C V Mft3 0%, 

sseoowi ishm&sos' y #M£f#fc 0 tt*±e 

[0 08 6] J?>(C, C©^y*K*ffl^^*#feK+ 

ti o#iHM^»*m\ fe«b^ lessen 1 ch 

fttt 5 0 ft£^U AmK»CD«bfcttK«(»U < fiT 
■T 4 So *3fcvy*lR<Z>^ffiffiSW. Ra = 
0. 9nm. Rz=12. lnm, ^7j<^Jif^(DM^ffi 
(Dffi3^, Ra = 0. 8nm, Rz=10. 3nmt^ 
<b^CCRa-0. 5nm, Rz = 5. Onmffi 

[0 08 7] [ifc«W8] HffiWIi 5r©->y*rj^ffi 
fc^n^n^T. ft5K5%-rj:9K:. ®*^Sf^cDWSIi 

KSMi so^xccoi^roffi (9 0ft) ttcithxmx^ 

ttOJMMSta 0. 45r$>^,0^CCj;O ffi^^SSx 
[0 0 8 8] [JtRW 9 ] |8t« 1 9 r©5/ y . 

0>SaWltt, 3 8ft-C^«D, BgWMI4ft«4ftr^0, 
8!Wil»©«»ft W 2 2 ftr^> 0 , 0(ffffiHA» 2 5ft 

[008 9] 
[*1 ] 
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[0 0 9 0] 
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(SiQ,^) (A^O^j^: 
1%) (SS%) 



(Zr^^m) 

<as) (*s%) 



9mm i 


0.12 


0 


0 


0.09 


0.7 


mmM2 


0.16 


0 


0 


0.09 


0.7 




0.12 


0 


0 


0.09 


0.7 




0.095 


0.006 


0 


0.09 


0.8 




u . uyj 


u 


u . uuo 


u . uy 


U.O 


JIS6#J6 


0.014 


0 


0 


0.05 


0.5 








u 


U . UU j 


U. j 




0.58 


0 


0 


0.2 


2.0 




2.3 


0 


0 


0.5 


5.0 


iHKW 1 


0.003 


0 


0 


0.09 


0.7 




4.3 


0 


0 


0.09 


0.6 


tfci& W 3 


0.12 


0 


0 


0.0004 


0.5 


tt£M4 


0.12 


0 


0 


2.0 


13.0 




0.12 


0 


0 


2.0 


0.5 




0.12 


0 


0 


0.09 


13.0 


tmmi 


0.12 


0 


0 


0 . 00003 


0.3 






* 


* [*2] 

















mmz vim mmm®. 

Ra/Rz 



Ra/Rz 





(nm) 


(«) 


(nm) /(nm) 


(«) 


(S) 


(nm)/(nm) 






4 0 


3 0 


0.4/2.9 


1 0 8 


9 5 


0.3/2.8 


OK 




40 


3 1 


0.3/2.8 


1 0 8 


9 7 


0.3/2.7 


OK 


mmw3 


4 0 


3 0 


0.4/3.0 


1 0 8 


9 5 


0.4/2.9 


OK 




40 


3 1 


0.4/3.3 


1 0 6 


104 


0.4/3.0 


OK 




35 


2 9 


0.4/3.4 


1 0 7 


1 0 3 


0.4/3.2 


OK 


mmw6 


1 5 


2 8 


0.4/3.2 


1 0 6 


93 


0.4/3.0 


OK 




3 0 


3 0 


0.3/3.3 


1 0 7 


9 1 


0.3/3.2 


OK 




1 0 0 


2 8 


0.3/2.8 


1 0 8 


9 8 


0.3/2.7 


OK 




2 5 0 


2 7 


0.3/2.4 


1 0 8 


9 0 


0.3/2.3 


OK 


^&§Fflio 


40 


3 0 


0.4/2.9 


1 0 7 


9 7 


0.3/2.8 


OK 




m± 


P!_h 




1 0 1 


9 0 


0.3/2.8 


OK 


^8feMi2 


it 


it 


it 


9 5 


88 


0.3/2.8 


OK 




it 


it 


it 


8 0 


7 5 


0.3/2.8 


OK 


tmmi 


SWT 


2 9 


0.5/6.2 


1 0 5 


6 0 


0.5/6.0 


OK 


mm 2 


30 0 


2 5 


0.9/8.8 


1 1 0 


8 0 


0.8/9.0 


NG 


tarn 3 


45 


2 4 


0.8/H.O 


1 1 0 


7 0 


0.8/10.5 


OK 


UMW4 


40 


3 2 


0.7/9.8 


1 0 7 


8 7 


0.7/8.9 


NG 


asms 


40 


3 0 


0.7/8.8 


1 0 8 


8 8 


0.7/7.8 


NG 



[0 09 2] 



[0 09 3] 
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40 


3 2 0.6/9.8 


1 0 9 8 6 0.7/10.8 


NG 






4 0 


2* 0.9/12.1 


1 Ub 5 0 0.8/10.3 


O K 


10 0 9 1 J 






si* 


* 1^3] 




















(q) 


(q) 


(q) 






9mm 


99.5 


0.05 


0.5 








99.3 


0.2 


0.05 








96.0 


2.0 


2.0 






mmm9 


87.0 


8.0 


5.0 





0.UM- 
Cq) 



(q) 



Ml 4 n-J*W 5*HMM*W 

Wl 5 n-K.r StfWMS*?* 

Ml 6 n^*mHJx>*3^9> 

Ml 7 M'y^HliHWV 

M 1 8 MJ*f*xM»W 



9 8 
9 8 
9 8 
9 8 
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